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In t he Claim s: 

Please amend claims 1-2, 5, 8, 10-12, 15, 18, 20-22, 28, 30-32, 34, 38-39, 41 , 45-46, and 
48. Please add new claims 52-57. The claims are as follows: 

1 . (Currently amended) A method of inserting o m, or mo re , a plurality of global breakpoints into 
com puter software for debugging the computer software, said method p_cj&nTij^J?y_exe^^ 
g^r^TJ^gl'." "» a p rocessor of n co mputer syjtem^aidCTCccujing including performing the 
slcps of: 

ittscrtrng-a-gfcbal bi c Ap u inl i n a p.ige & cmfcnnmg* uflwaifc code if sa id page i& present in 
rrtcmnry^ 

le ading s aid pag er iiitu munuiy if not pres e nt in memory, and insulhig a gl o bal 
breakpomtin said page iunuflJiatclynfl e i being iiad inlu m u nuiy, and 

de l e cting a priv atext^ofCT^ pagxrif presentran d imuting a glob al brcjkpoml ;» ^id 

privatc'TCiipy 

per forming a first loop over the nlobal breakpoints such th at for each global breakppiuLm 
the first loop: de t ermining the pa <^ into w^ <h" fll^" 1 bri»kpnint is to he inserted, reading the 
p,,^ intM m^mnry iTtht; pa pc is not prcsend tvmemory J _ang^A^^ breakpoint in the 

page present in memory: and 

performing a second Innn over the plohal hrmlrpniirfg mch that for each global breakpoint 
jpji^v^H l™ P - H nfermininp if a p ri™<« ™py exisls for the pace into which the global, 
^mfllfpnint i s to he inserted, detecting the nrivatc conv i f th e p ri vate copy exists, reading <h fi 
r riv.,tn ™ p v inl o memory if Ih e privale enpv exists and is not present in memory, and injextmg 
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UifcgiofaslLhisakBQiii^ n rcscnt in memory. 

2. (Currently amended) The method according to claim 1, wherein said reading step includes the 
step of providing a rcadpage process for reading said page into memory and for inserting [[a]l the 
global breakpoint in said page immediately after being read into memory. 

3. (Original) The method according to claim 2, wherein said rcadpage process is implemented as 
a Iccrncl routine that is called when said page is loaded into memory. 

4. (Original) The method according to claim 2, wherein said reading step includes the step of 
setting up an operation to insert said global breakpoint in said page immediately after said page is 
read into memory by an operating system, if said page is not already in memory. 

5. (Currently amended) The method according to claim 4, wherein said readpage process [[is]] 
comprises changing a file specific rcadpage process to a wrapper routine that invoices an original 
rcadpage process and then performs said operation required. 

6. (Original) Hie method according to claim 1, wherein said detecting step includes the step of 
swapping said copy to a swap device after inserting said global breakpoint in said copy. 

7. (Original) The method according to claim 6, wherein said detecting step includes the further 
stqi of marking said copy as dirty after inserting said global Breakpoint in said copy, whereby 
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when swapping said copy to said swap device, said global breakpoint being present in said 
swapped copy. 

8. (Currently amended) The method according to claim 1 , paid executing further including the 
step of identifying said each, global breakpoint using an identifier of a file and an offset in said 
file. 

9. (Original) The method according to claim 8, wherein said file identifier is an inode. 

10. (Currently amended) The method according to claim 8, further including d aring execution of 
said first loop the step or determining if said page is present in memory using a lookup table 
based on said file identifier and said offset Msnftintcrl with said global breakpoint . 

1 1 . (Currently amended) A computer-implemented apparatus for inserting one or more a plura lity 
of global breakpoints in>» com puter softwa re for debugging the computer software, said 

apparatus including: 

a central processing unit for executing said computer software; 
memory for storing at least a portion of said computer software; 

means-fer imeiliiife a globa l-break puiut iu a page c o nta ining iullwdic cude itm& page » 
p resent iu memory; 
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mains for d Uiiliug ApiivaU, ujp> uf ^aal pjgc ifuic&uil, and iusullug a g lobal 
breakpoint w »<ml jjiiVAU* ^upy 

fic^nimibr ;r r " ,fom,, * Tl r fl nrc!t 1nft P ovcr the global b ^ at T"'' n ^ Mldl thftt for cach 

rjobjlhrt^lqi^ 1f "T firfit memg inc1 " ttes - mca » s for determining the page into 

tv,^ p^hnl hmnk poin t is to be insert ed, mean s for reading the pnfte into memory if the pqgc 
i s not prese nt in m emory, and means for inserting the clobal breakpoint in the paRgprssgDliO 
memory: and 

wmwj mf.a ns for performing a second loop over the global breakpoints -Such that for cach 
.Arttf] bp^WpAint in ihn qramncl loop sai d second means inclu dcsimeanj s for d^ftaiining if a 
rr j.»m» ™ PY rtvj B »Q for tbft pape i pto which the globa l breakpoint is to bo inserted, means for, 
d etecting the private copv ^'he pri vate copy exists, me ans forr&adjn&lhAJ)riyatc_^^ 
memor y if the nri vflte <-» pv exists and is n ot present in memory, and meansJbrJMQItirigJlje 
glo bal brea k point in the private co py present in memory, 

1 2. (Currently amended) The apparatus according to claim 1 1 , wherein said reading means 
includes means for providing a rcadpagc process for reading said page into said memory and 
being adapted to insert [[a]] the global breakpoint in said page immediately after being read into 
memory. 

13. (Original) The apparatus according to claim 1 2, wherein said readpagc process is 
implemented as a kernel routine that is called when said page is loaded into said memory. 
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1 4. (Original) The apparatus according to claim 1 1 , wherein said reading means includes means 
for setting up an operation to insert said global breakpoint in said page immediately after said 
page is read into memory by an operating system, i f said page is not already in memory. 

1 5. (Currently amended) The apparatus according to claim 14, wherein said rcadpagc process is 
ada pted by comprise s changing a file specific rcadpagc process to a wrapper routine that invokes 
an original readpage process and then performs the operation required. 

16. (Original) The apparatus according to claim 1 \, wherein said detecting means includes means 
for swapping said copy to a swap device after inserting said global breakpoint in said copy. 

17. (Original) The apparatus according to claim 16, wherein said detecting means includes means 
for marking said copy as dirty after inserting said global breakpoint in said copy, whereby when 
swapping said copy to a swap device, said global breakpoint being present in said swapped copy. 

1 8. (Currently amended) The apparatus according to claim 1 1 , further including means for 
identifying sard each global breakpoint using an identifier of a file and an offset in said file, 

19. (Original) The apparatus according to claim 1 8, wherein said file identifier is an inode. 

20. (Currently amended) The apparatus according to claim 18, further including means for 
determining Anting execution of sai d first Iqqb if said page is present in said memory using a 
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lookup table based on said file identifier and said offset assgciatgd^adiliMi i global breakpoi nt, 

21 . (Currently amended) A computer program product having a computer readable medium 
having a computer program recorded therein for inserting cue oi m o re a pluralityo f global 
breakpoints ™™ P nt C r software for debugging the. computer software, said computer program 
product including: 

com putet piogram c er du uvtsws for i mutUig a. global b reakpoint in a pAgc, containing 
sofVwrare-corfe-i f said pdgi is pr esent in unmory; 

lumputu piug i am iude, means fa l e ading fcaul P«*g & into "teui u iy i f not uiu,uil in uM 
memory , mid iimrUng a^lubal b rc dkpo mtTrrraid-piqg^ aftu b ung read into 

metnoryj flTtd: 

c omputer prog r am u>di uilji i a fui d e tecting a pri vat e mpy u f J.aiJ pag i if piuuil, and 
titserting-i t global bft ^ kp oinHrrsai d p i i vatc co p y 

fjcljymrmt.'T. r™r nm ™ Hp mrems for performin g a first loojioy^iji^lobai 
brMlrnnlntL^ij^ f — 11 p 1 ^" 1 ^Vp™'"* ™ ™c first loon said f i rst means includes : 
^pnt™- prnpmm c*v1 n means for de terminin g the page into which the global breakpoint ist obc 
il)^f^^nmJ^r,.p^L rran ^ , rnf,t> moans f of thc Pagel nto memory if the pagejs not 

r^gfflt in m emory, and comr ',1^ p ™ rrf TT ™^ ""«■"« in«nrl?n| » the global br ea kpoint in the 
pflge pt-i-ifi^nt in memory: and 

^ ^ipy^r proprmTi code means for performing n snr,ond loop over the global 
u^^ r ;.^ e o^ h frM far wirfi riohal break po int in the second lo op said ^cond means includes: 
^..^ r m F r«m means for det ermining if a privfllp ropy exists for the page into which 
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ti 1 P Ll riAKAlJ^T>r.lr r nirit is to be inserted, c omputer pro firam code means for detccfchi^lhe^rtvatc 
™*pyjf tlv^jrjyfltp. en py exists, compute r program code means for readiniLth^riy^ 
X*™^Jfj)™ private co py exists And is nol Maentjn memory, and computer progranicode 
m emv; f or inserting the fl inty breakpoint in the p rivate copvprcsent in memory:. 

22. (Currently amended) The computer program product according to claim 21, wherein said 
computer program code means for reading includes computer program code means for providing 
a readpagc process for reading said page into said memory and for inserting [[a]] the global 
breakpoint in said page immediately after being read into memory. 

23. (Original) The computer program product according to claim 22, wherein said rcadpage 
process is implemented as a kernel routine that is called when said page is loaded into said 
memory. 

24. (Original) The computer program product according to claim 22, wherein said computer 
program code means for reading includes computer program code means for setting up an 
operation to insert said global breakpoint in said page immediately after said page is read into 
memory by an operating system, if said page i$ not already in memory. 

25. (Previously presented) The computer program product according to claim 22, wherein said 
readpagc process comprises changing a file specific readpagc process lo a wrapper routine that 
invokes an original read page process and then performs said operation required. 
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26. (Original) The computer program product according to claim 21, wherein said computer 
program code means for detecting includes computer program code means for swopping said 
copy to a swap device after inserting said global breakpoint in said copy. 

27. (Original) The computer program product according to claim 26, wherein said computer 
program code means for detecting includes computer program code means for marking said copy 
as dirty after inserting said global breakpoint in said copy, whereby when swapping said copy to 
u swap device, said global breakpoint being present in said swapped copy. 

28. (Currently amended) The computer program product according to claim 21, further including 
computer program code means for identifying said each global breakpoint using an identifier of a 
file and an offset in said file. 

29. (Original) The computer program product according to claim 28, wherein said file identifier 
Ls an inode. 

30. (Currently amended) The computer program product according to claim 28, further including 
computer program code means for determining during execution of sajdjhslipop. if said page is 
present in said memory using a lookup tabic based on said file identifier and said offset 
associ ated wi th snid global breakpoint . 

31. (Currently amended) A method of removing one ut mun. a , plurality of global breakpoints for 
09/732,342 9 
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debngsmgfiom computer software, said method performed bv executing a computer pro-am on 
h pr ocessor of a comnutc r system , said executing including performing the steps of: 

remo ving a global InuikuuixL in a p.igc contain in g suflwAic code if &aid pa ge containing 
srid-ghjfari H j reakpumt k pi e M-n* in itiuuuiy; a nd 

deteetiwgTrprivut o iup> of ^uid pa ge-rfpres cnt, leading said pagi intu m e mory if not 
pre sent in memory, w d unl o ving a gk rhrrHirea kpuinl in ^aid piivaU. mpy 

perfor ming a first loon over the global breakpoints su eh that for each global breakpoint in 
the first loop: determin i ng the papc fro m which th e global bre akpoint is t o be removed, reading 
Ihc pace into memory i f t he nape is not pr esent in memory, and r emoving the glohaUyrcakpoirfl 
fro m the pace present in mem ory; and 

performing a second loo n over tho global breakpoints such t hat for each global breakpoint 
in ih o second loop: determining if a private conv exists for th e page from which the global 
break point is to be removed, detec ting the private co py if the p rivate cop y exists, rc^jngjho. 
private cop y into m o,mMyJ£tllg-^^i 0 JS°J^ xl ' ste and is not "resent in memory, andjgniovjnfi 
tha_glnhn1 break point fro m the prijmte^,Byj}rescat in memory. 

32. (Currently amended) The method according to claim 3 1 , wherein said reading step includes 
the step of providing a readpago process for reading said page into memory and for removing 
[[a]] die global breakpoint in said page immediately after being read into memory. 

33. (Original) The method according to claim 32, wherein said Teadpage process is implemented 
as a kernel routine that is called when said page is loaded into memory. 
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34. (Currently amended) The method according to claim 31, wherein said reading step includes 
the step of turning off an operation set up earlier for inserting [[a]] flic global breakpoint in said 
page when said page is read into memory. 

35. (Original) The method according to claim 31 , further including the step of identifying said 
global breakpoint using an identifier of a file and an offset in said file. 

36. (Original) The method according to claim 35, wherein said file identifier is an inodc 

37. (Original) The method according to claim 35, further including the step of determining if said 
page is present in memory using a lookup table based on said file identifier and said offset. 

38. (Currently amended) A computer-implemented apparatus for removing out or more a 
plurali ty of global breakpoints fbr^buggmg fiom computer software, said apparatus including: 

a central processing unit for executing said computer software; 

memory for storing at least a portion of said computer software; 

incain, fui l uuuving a glol^ B?rca kpui ii t in a pago lu iiUiiiing softwa re unit, if bJhl page 
corrtamm^cr^h^al^reakp oiiU h present in memory; and 

me ans foi da i ding a pii v aU , cu p) ' uf ^ ai d pag <; if pnau i t, reading Mid page into memory 
iflK rt Ttcs<in1 - i„ hu jj muuuiy, and luiiuviug a global breakpoint in J»diJ piiva tcrapy 

fijjjnr nn for prrftirrninn i flr-> ImT "V" P 1 " 1 ™ 1 h'-^p"'"^ Mich that for each 
ploba l breric p™"* ™ **** fi"tt loo p: means for dete r mining the page from whjph , the global , 
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jgiolft. removed- means for rea ding the paac into memory i f Ihawe is not present in 
memor y, ami m *\n* f'"~ mmnvin p the global brea k poi n t fr om the page p resent in memory; an d 

gf^ppjjngnns for p erformi ng a Record 1o?p ™" P 1 "*™ 1 breakpoints such that for each 
gl obal breakpoint in the seco nd loon: menns for de t ermining if n private cor>v exists for the page 
from which the elnhnl hrnak poinL is to be removed, means for detecting th e private copy if thfi 
private copy exists, m eans for rq adinp the priva te copy into memory if the private copy exists and 
is not present in memory - manna for r emoving the clonal breakpoint from the priyalgcepy 
presen t,! n memor y. 

39. (Currently amended) The apparatus according to claim 38, wherein said reading means 
includes means for providing a rcadpage process for reading said page into said memory and for 
removing [[a]] said global breakpoint in said page immediately after being read into memory. 

40. (Original) The apparatus according to claim 39, wherein said readpagc process is 
implemented as a kernel routine that is called when said page is loaded into said memory. 

4 1 . (Currently amended) The apparatus according to claim 3 8, wherein said reading means 
includes means for turning off an operation set up earlier for inserting [[a]] the. global breakpoint 
in said page when said page is read into memory. 

42. (Original) The apparatus according to claim 38, further including means for identifying said 
global breakpoint using an identifier of a file and an offset in said file. 
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43. (Original) The apparatus according lo claim 42, wherein said file identifier is an mode. 

44. (Original) The apparatus according to claim 42, further including means for determining if 
said page is present in said memory using a lookup table based on said file idcnli ficr and said 
offset. 

45. (Currently amended) A computer program product having a computer readable medium 
having a computer program recorded therein for removing one or mote a plurality of global 
breakpoints far- debugging from computer software, said computer program product including: 

mmpulu piugt ' jm lod tr iii c am. foi xuu o vimj, a global bi u ikpoint in a page umtainiiig 
software-co de if hold page containing said g lobrrHrrea kpuiut i& present in inuu u i j > ; ami 

con iyula program cod e mums for de t ecting a p r iv a t e copy of said pag e , if piescnt, 
rearfmgsai J page iiitu n Temory-if- iiul pliant in said mciu u iy, and tu uuving a glubal breakpoint 

hi said- pi ivcUa eopy 

fi pat comp n^r pw flram code means for p erforming a first loon over Ihe global 
KryftptiP* mrh ih:\t for eac h global breakpoint in ihft first loop: computer ntogmm code means 
fcr iW^rmininp rh« pa po fmm which the plohal breakpoi nt is *<} ramnwa computer program 
rnj«_ mftnn« Inr rending the page into memory if the pace is not present in memory, and computer, 
pm prnm code means for removing th e global breakpo int from the page n rcsent in memory; and 

*rrxm<] I computer program co<le means for performing a second loop o ver the global 
hcaljwvjt^nr*; ijhniJi^Mch g lobal breakpoint in t h e s ec ond loop: c onTPUtgr program code 
m mm fnr determining if a private copy exists for the page fr om which the glob al breakjigjinHsiQ 
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hiirRiTinvml . eomnulcf progr mn «"»«™« f" r datftr-tinpt th« private co py if the nrivatc COf>V 
rgkjgj mmput cr prop-am code means for readin g the private r-npy into memory if the private 
mpy exi sts and is not present in memory, a nd comp uter pmprflm code moans for rcmovingjhc 
gfofol hwftV pnint from the private co py prese nt in mem ory. 

46. (Currently amended) The computer program product according to claim 45, wherein said 
computer program code means for reading includes computer program code means for providing 
a rcadpagc process for reading said page into said memory and for removing [(a]] the. global 
breakpoint in said page immediately after being read into memory. 

47. (Original) The computer program product according to claim 45, wherein said rcadpagc 
process is implemented as a kernel routine that is called when said page is loaded into said 
memory. 

48. (Currently amended) The computer program product according to claim 46, wherein said 
computer program code means for reading includes turning off an operation set up earlier for 
inserting [[a]] the, global breakpoint in said page computer program code means for when said 
page is rend into memory. 

49. (Original) The computer program, product according to claim 45, further including computer 
program code means for identifying said global breakpoint using an identifier of a file and an 
offset in suid fdc. 

09/732,342 14 
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50. (Original) The computer program product according to claim 49, wherein said file identifier 
is an mode. 

5 1 . (Original) The computer program product according to claim 49, further including computer 
program code moans for determining if said page is present in said memory using a lookup table 
based on said file identifier and said offset, 

52. (New) The method according to claim 1, wherein the second loop is performed after the first 
loop is performed. 

53. (New) The apparatus according to claim 1 1, further comprising means for performing the 
second loop after the first loop is performed. 

54. (New) The computer program product according to claim 21, further comprising computer 
program code means for performing the second loop aRcr the fiTSt loop is performed. 

55. (New) The method according to claim 31, wherein the second loop is performed after the first 
loop is performed. 

56. (New) The apparatus according to claim 38, further comprising means for performing the 
second loop after the first loop is performed. 

09/732,342 15 
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57. (New) The computer program product according to claim 45, further comprising computer 
program code means for perform ing the second loop after the first loop is performed. 
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